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Description 

[0001] This invention relates to a running tool for use 
in a pipe, pipeline, wellbore or other tubular member (re- 
ferred to hereinafter as a "tubular member of the type 
specified"), and which typically IS employed in the ex- 
traction of liquid or gaseous hydrocarbons, water, and 
also in geothermal applications. 
[0002] In oil and gas wells, and in other boreholes, it 
becomes necessary from time to time to install, or 
change various devices in the well, and to perform in- 
vestigative and other surveys. Most of these operations 
rely on the use of a "wireline", which may be one of two 
types, namely "slickline" or "electricline". These terms 
are well known to those of ordinary skill in the art, and 
need not be described in detail herein. 
[0003] A variety of tools and devices may be attached 
to a wireline, and lowered to the bottom of the wellbore, 
aided by gravity. Electricline has a conductor and insu- 
lator so that "down hole" tool responses can be electri- 
cally controlled, and measured from the surface as they 
happen. Slickline employs a single strand of wire, which 
can only be manipulated up or down to influence the tool 
or instrument operation in the wellbore. 
[0004] Many wells are deviated in order that they may 
be drilled from a central point, but still be able to drain 
a large area. Deviated wells can have an angle of devi- 
ation of 70° or more, but the greater the angle of devia- 
tion i.e. the greater the angle measured from the vertical 
and towards the horizontal, the greater will be the prob- 
lem for wireline operations. Thus, the greater the devi- 
ation angle, the lesser will be the effect of gravity, and 
which can become overcome by the friction of the wire 
as it moves through the deviation angle, and the rolling 
resistance of the tools or other devices at the "down- 
hole" end. The traditional remedy for this problem has 
been to increase the weight of the wireline, by adding 
heavy weight bars, and by reducing the rolling resist- 
ance of the tools and weight bars by adding wheels and 
centralisers. 

[0005] Some wells have 90°, or near 90° deviation, 
with correspondingly horizontal or near horizontal sec- 
tions, and often running for thousands of feet, and this 
being situated at the bottom of a vertical shaft. These 
long horizontal sections or "laterals" are formed so as 
to improve drainage, or to access distant pockets of hy- 
drocarbons. 

[0006] In use of electricline systems, devices exist to 
pulf the wireline along highly deviated, or horizontal sec- 
tions, and such devices are known in the art as "trac- 
tors". These tractors convert a high voltage electrical 
supply which is passed down the insulated core of an 
electric wireline through a motor in the tractor which 
drives a hydraulic pump which is used to power a 
number of hydraulic motors. The motors are linked to 
wheels which are arranged around the body of the trac- 
tor, and positively drive it along the deviated section of 
the wellbore. 



[0007] Electric line tractors can have a variety of tools 
and devices attached, for the purposes as described 
above. Such tools etc are selectively positioned in the 
wellbore, by powering the tractor until the required Joca- 
5 tions are reached. Forsubsequent retrieval of a tool, this 
is achieved by simply pulling on the cable afterpowering 
down the tractor. 

[0008] The inherent nature of an electric wireline is 
such that an amount of special equipment for pressure 
10 control is required. Because the wireline is braided, the 
mechanism required for the prevention of well pressure 
escape is bulky and maintenance is intensive. The wire 
required to carry the high voltages associated with elec- 
tric line tractors is not a type which would normally be 
15 available on site already, and the presence of high volt- 
ages in the presence and proximity of hydrocarbons 
raises severe safety questions during the operation of 
the equipment. Therefore, specialist personnel are nor- 
mally required to operate the tractor equipment, in ad- 
dition to the normal electricline crew. Electricline oper- 
ations therefore, in general, are expensive. 
[0009] Slickline wireline units, on the other hand, are 
almost universally present at production sites, and have 
simpler and more manageable pressure control equip- 
ment. The crew size is smaller, and slickline operations 
are therefore relatively inexpensive. 
[0010] The invention therefore seeks to provide a run- 
ning tool which is mechanically simple and does not re- 
quire the complexity of operation, and cost of electricline 
operation, but which can be used with electricline, slick- 
line, orany otherwire or tubular system which is capable 
of reciprocating movement. 

[0011] It is known from US-A-4,071 ,086 to provide a 
pulling tool apparatus for helping equipment descend 
down a well-bore, such as logging tools being dropped 
into a deviated well-bore. In the first embodiment, a 
mass is slidably located inside the pulling tool and which 
is acted on so that it is propelled in an upward direction 
at a fast rate and then propelled in a downward direction 
at a slow rate so that the net effect of the moving mass 
on the logging cable is to pull it in a downward direction 
because of the reaction forces exerted on the tool itself 
by the moving mass. 

[0012] It is also known from US-A-4, 676,310 to pro- 
vide apparatus for transporting, measuring and/or log- 
ging equipment in a borehole filled with drilling fluid, in 
which the apparatus is in the form of a transporter body 
of normal diameter less than that of the bore-hole, and 
characterised by apparatus for effectively advancing the 
transporter in the bore-hole and for reducing the possi- 
bility that the transporter will become stuck in the bore- 
hole. 

According to one aspect of the invention there is provid- 
ed a running tool as defined in claim 1 . 
[0013] A reciprocating running tool according to one 
preferred embodiment of the invention therefore can 
move along a tubular member or wellbore, dragging a 
wire behind it, and carrying additional tools or instru- 
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ments ahead of it. Motive force is provided by pulling on 
the wire from the surface, and the tool is run into the 
wellbore until such time that the frictional forces stop the 
tool from further descent. The tool may have wall-en- 
gaging means in the form of dragblocks which allow 
movement in the downward direction only. Pulling on the 
wire at this time will anchor the lower part of the device 
to the wall of the tubular member (or wellbore), and will 
put energy Into the energy source e.g. charge a spring 
and advances the main body (upper assembly) of the 
tool. On relaxing the wire, the upper assembly anchors 
itself to the wellbore, and the spring then discharges its 
spring force advancing the lower body downwardly, 
ready for the next cycle. As the wire is slackened off at 
this time, additional wire will be fed into the well, to com- 
pensate forthe distance that the tool has moved. In this 
way, by repeatedly pulling and then slacking-off the 
wireline, the tool can be caused to advance along the 
wellbore by simple mechanical propulsion. 
[0014] Tool retrieval may be affected by over-pulling 
on the wireline, in order to collapse the mechanism 
which locates the dragblocks (locking means). The 
mechanisms are normally located and biased by use of 
a spring of known force. When this force is overcome, 
the locating means is removed and the locking means 
may unlock. A similar mechanism is present in both the 
main body, and the upper portion of the tool. Once the 
locking means has become unlocked, it is retained in 
the unlocked position and the tool may be dragged out 
of the well. 

[001 5] However, it is within the scope of the invention 
to have an alternative sequence of operations, during a 
cycle of self-advancing movement, as provided by fur- 
ther preferred embodiments of the invention. 
[0016] In these further preferred embodiments, the 
wall engaging means associated with the trailing body 
portion is movable into gripping contact with the wall of 
the tubular member upon relative movement of the ac- 
tuator in said one direction so that said movement con- 
verting means is effective to move the leading body por- 
tion in an advancing direction simultaneously with stor- 
age of energy in the energy source, and in which the 
wall-engaging means associated with the leading body 
portion is moved into gripping contact with the wall of 
the tubular member and the wall-engaging means as- 
sociated with the trailing body portion is released from 
gripping contact with the wall of the tubular member up- 
on release of tension in the wireline, so that the energy 
stored in the energy source is effective to return the ac- 
tuator to the datum position and to advance the trailing 
body portion towards the leading body portion. 
[0017] According to a further aspect of the invention, 
there is provided a method as defined in claim 11. 
[001 8] Preferred embodiments of running tool accord- 
ing to the invention will now be described in detail, by 
way of example only, with reference to the accompany- 
ing drawings, in which: 
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Figure 1 is a side view, partly broken-open to show 
internal details, of a first embodiment of running tool 
according to the invention, for use in a tubular mem- 
ber of the type specified; 

Figure 2 shows the tool in an inoperative position, 
assuming a slack wire to which it is attached, and 
with the tool extended; 

Figure 3 is a side view, similar to Figure 2, but show- 
ing the connecting wire tight, a biasing spring com- 
pressed, and the upper assembly of the tool ad- 
vanced in a first stage of mechanically propelled ad- 
vance of the tool; 

Figure 4 is a side view showing the tool after it has 
advanced itself to an extended position of the lower 
assembly, at the completion of the operation, and 
ready for a further sequence of operation; 
Figure 5 is a side view of a second embodiment hav- 
ing an alternative mode of self-advancing move- 
ment along a tubular member; 
Figure 6 is a side view of a third embodiment, op- 
erating in generally the same way as the embodi- 
ment of Figure 5, but utilising fluid pressure means 
to transfer relative linear movement between com- 
ponents of the tool; and, 

Figure 7 is a further view showing more detail of the 
tool of Figure 6. 



[0019] Referring first to Figure 1 of the drawings, there 
is shown a running tool assembly according to a pre- 

30 ferred embodiment of the invention, and which is desig- 
nated generally by reference 20, and which it is as- 
sumed will be attached at the lower end of a wire via 
which it can be lowered down any type of tubular mem- 
ber of the type specified e.g. a wellbore. The wire can 

35 be an "electricline", a "slickline", or any other wireline of 
the type used in wellbore formation and in the extraction 
of liquid or gaseous hydrocarbons, water prospecting, 
or the geothermal industry. 

[0020] The wire which lowers the tool 20, and which 

40 also can be used to initiate sequences of operation, to 
advance itself, along deviated sections, is shown by ref- 
erence 8. The tool 20 has an upper assembly, and a 
lower assembly, as shown, and which are capable of 
reciprocating movement, to advance the tool along de- 

^5 viated sections, in a manner described in more detail 
below. During operation, the upper assembly will com- 
prise a trailing body portion 30, and the lower assembly 
will comprise a leading body portion 31 . 
[0021] The tool 20 has a central rod 1 forming an ac- 

50 tuator for the tool and which is attached to the wire 8, 
and the upper end of the wire is connected to a winch 
at the surface. The rod 1 carries a toothed rack 21 , and 
which is connected to an outer rack 2 by way of pinion 
gearwheels 3, and the intermeshing is such that upward 

55 movement of the rod 1 relative to the tool assembly 20 
causes the outer racks Z to move downwards against 
the action of a biasing (compression) spring 4. There- 
fore, a double rack and pinion arrangement is provided, 
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to convert linear movement of the actuator rod in one 
direction into reverse movement of the trailing body por- 
tion 30. The gearwheels 3 are located on a tubular mem- 
ber 5 which must be retained, in order that the spring 4 
can be compressed. This is achieved by provision of 
locking means, taking the form of lower dragblocks 6 
which are biased outwards by spring 7. These drag- 
blocks allow movement of the tool 20 downwards, but 
not upwards, and provide resistance to any pulling ac- 
tion exerted on the wire 8 from the surface. In this way, 
pulling on the wire with a force up to the known rated 
value of the spring 4, will charge the spring and "cock" 
the tool. 

[0022] The lower dragblocks 6 are provided in the low- 
er assembly, and generally similar upper dragblocks 9 
are provided in the upper assembly. The upper drag- 
blocks, when activated, prevent upward movement. 
[0023] When the wire 8 is relaxed, by paying out cable 
from the surface, the spring 4 discharges its stored en- 
ergy, by causing the upper dragblocks 9 to grip the wall 
of the tubular member, and then "stroke" out the lower 
assembly. The tool therefore advances itself along the 
tubular member by the same amount as the stroke. In 
this way, reciprocation of the wire, followed by feeding 
out extra wire, will cause the tool 20 to advance itself 
along the tubular member. 

[0024] Recovery of the tool can be effected by pulling 
on the wire with a force which is greater than that which 
is required to fully compress the spring 4, but equal to 
that required to trip a detent assembly, having compo- 
nents 1 2, 1 3 and 1 4. This force would be set on the sur- 
face prior to placing the tool in the wellbore, by altering 
tension in spring 13 by operation of a screw cap 14. 
When the required force is applied, wedges 15 (one set 
in each of the upper and lower assemblies) act against 
the adjacent dragblocks 6 and 9 in the lower and upper 
assemblies respectively, and which collapse away from 
the dragblocks leaving them unsupported. The drag- 
blocks will be forced out of gripping contact with the wall 
of the tubular member, and the entire tool 20 can then 
be dragged upwards and out of the wellbore in the nor- 
mal manner. 

[0025] The operating components of the tool have 
been described above with reference to Figure 1, and 
Figures 2, 3 and 4 show the operation of the tool, during 
one cycle of self-advancing movement of the tool, initi- 
ated by operation of the wire. 

[0026] The operating components of the tool assem- 
bly 20 shown in the drawings comprises a simple and 
entirely mechanically actuated device, set into operation 
by simple manipulation of the wire from which the device 
is suspended. However, in some circumstances, it may 
be desirable to employ power transmitting means other 
than purely mechanical linear reciprocating arrange- 
\ ment as shown. By way of example, the tool may incor- 
porate a hydraulically operated arrangement. Further, 
the tool may incorporate a device having powered 
wheels which are hydraulically driven via a reciprocating 



hydraulic pump, and chain driven or similar wheels. 
[0027] In addition to providing possibility of designing 
a hydraulically operated version of the tool, it should be 
noted again that the tool may be operated on the end of 
5 a slickline, electricline, or other means for lowering the 
tool down a tubular member, such as coiled tubing, or 
even a pipe. 

[0028] The running tool disclosed herein is particular- 
ly suitable for use in the extraction of fluid hydrocarbons. 

10 However, it can also be employed in the water extraction 
industry, or other industries e.g. geothermal industry, in 
which boreholes are formed down to sources of energy. 
[0029] In the first embodiment shown in Figures 1 to 
4, the self -advancing movement of the tool assembly 20 

15 is achieved by the means illustrated in Figures 2, 3 and 
4. In particular, upon application of tension to the wire 
8, the actuator rod 1 moves upwardly relative to the tool 
assembly 20, and this causes the lower dragblock 6 as- 
sociated with the (lower) leading body assembly 31 to 

20 engage the wall of the tubular member and thereby fix 
the leading body portion 31 . The actuator rod 1 therefore 
can move to the left as shown in Figure 3, relative to the 
tool assembly, and simultaneously compresses the 
spring 4 and thereby stores further energy in the spring. 

25 Upon release of tension in the wire 8, the lower drag- 
blocks 6 become released from the wall of the tubular 
member, and the upper dragblock 9 moves outwardly 
into gripping contact with the wall of the tubular member 
in order to fix the trailing (upper) assembly 30. This then 

30 allows the energy stored in the spring 4 to move the low- 
er assembly 31 to the right, as shown in Figure 4, and 
simultaneously to return the actuator rod 1 to the datum 
position. 

[0030] However, it should be understood that the in- 

35 vention contemplates other modes of self advancement 
of a tool assembly, again utilising components which are 
linearly moveable relative to each other during a cycle 
of operation, and using dragblocks which are moved, 
alternately, into and out of gripping engagement with the 

40 wall of the tubular member. However, in the further em- 
bodiments of too! to be described below, the sequence 
of operation of the dragblocks is different, as will be- 
come apparent from the following detailed descriptions. 
[0031] Referring now to Figure 5 of the drawings, 

45 there is shown a self-advancing tool assembly 120, hav- 
ing upper component assembly 130 and lower compo- 
nent assembly 1 31 , and having associated wall-engag- 
ing means in the form of dragblocks 109 and 106 re- 
spectively. An actuator rod 101 is mounted internally of 

so the tool assembly 1 20, and can be attached at its upper 
end (the left hand end in Figure 5) to a wire which, in 
this arrangement, may comprise a slickline 108. An ac- 
tuator rod element 139 is mounted internally of lower 
assembly 131, and at its lower end (the right hand end 

55 jp Figure 5) can be attached to additional downhole tools 
if required, via threaded socket 140. 
[0032] In the embodiment of Figure 5, a different me- 
chanical arrangement is provided in order to transfer lin- 
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ear actuation movement from rod 101 to the compo- 
nents of the tool assembly 1 20. A housing 1 36 is slidably 
mounted externally on the actuator rod 101, and in- 
cludes a coupling block 138 which is movable with the 
housing 136, and which transfers linear movement to 5 
actuator rod element 139 of the assembly 131 during a 
cycle of self-advancing movement of the tool 120. A re- 
action block 137 is mounted within the housing 136, and 
is movable with the actuator rod 101. Block 137 also 
mounts rotatably a set of two wheels 132, over which 10 
are taken respective cables (or chains) 133. Free ends 
134 of the cables 133 are attached to the right hand end 
of rod 1 01 , and linear displacement of rod 1 01 to the left 
will cause the chains 133 to pull the housing 136 to the 
right via anchor connections 135 of the chains 133 to '5 
the left hand end of housing 136. 
[0033] During linear movement of the actuator rod 
101 to the left, the housing 136, coupling block 138, ac- 
tuator rod element 139 and lower assembly 131 move 
to the right, and at the same time a compression spring 20 
1 04 is compressed between the left hand end of housing 
136 and the reaction block 137, thereby to store-up en- 
ergy for use in a further part of the cycle of operation. 
[0034] A complete cycle of operation therefore com- 
prises the following steps: 25 

(a) apply a pulling force to the actuator rod 101 to 
the left, as shown in Figure 5, via wire 108, and 
which causes dragblocks 1 09 to move outwardly In- 
to gripping contact with the wall of the tubular mem- 30 
ber under the action of cone blocks 115; 

(b) further movement of actuator rod 101 to the left 
causes housing 136 and lower body assembly 131 
to move to the right, while compression energy is 
stored in spring 1 04; 35 

(c) release of tension in wire 1 08 then allows drag- 
blocks 109 to be released from engagement with 
the wall of the tubular member, but the energy 
stored in spring 1 04 applies a force to the left to ac- 
tuator rod element 139, causing lower blocks 115 to 40 
press lower dragblocks 1 06 outwardly into gripping 
contact with the wail of the tubular member, thereby 

to anchor the lower body assembly 1 31 ; 

(d) with the lower assembly 131 fixed, the compres- 
sion spring 104 then acts through housing 136 and 45 
chains 133 in order to pull the actuator rod 101 and 
the now released upper assembly 130 to the right, 

to complete one cycle of self-advancing movement 
of the tool assembly 120. 

50 

[0035] Referring now to Figures 6 and 7, there is 
shown,a third embodiment of tool assembly 220, and 
which has a sequence of operations, in a cycle of self- 
advancing movement, which is generally similar to that 
described for the second embodiment shown in Figure 55 
5. Corresponding parts are therefore given the same ref- 
erence numerals, and will not be described in detail 
again. However, in this third embodiment of the inven- 



tion, fluid pressure means is employed in order to trans- 
fer linear movement relatively between the components 
of the tool, rather than purely mechanical means as in 
the embodiments described with reference to Figures 1 
to 4, and Figures. 

[0036] An actuator rod 201 is mounted within housing 
202, and these two components are capable of relative 
linear movement, with the actuator rod 201 effectively 
functioning as a hydraulic piston moving within a cylin- 
der. A compression spring 1 04 is also housed within the 
housing 202, and surrounds the actuator rod 201 , and 
reacts between left hand end 203 of housing 202 and 
reaction block 137 mounted internally at the right hand 
end of the housing 202. A further actuator rod compo- 
nent 201a is also slidably mounted within housing 202, 
and is moveable to the right under hydraulic pressure 
when the actuator rod 201 moves to the left following 
application of tension via wire 108 to the rod 201 . Any 
suitable fluid pressure medium, preferably hydraulic flu- 
id, is housed within a cylinder surrounding actuator rod 
201, in annular space shown by reference 204, and 
transfer ports 205 allow fluid pressurised in annular 
space 204 by movement of actuator rod 201 to the left 
(acting like a piston within a cylinder) to escape and to 
apply pressure to a piston assembly at the left hand end 
of actuator rod 201 a, which is then displaced linearly to 
the right. At the same time, housing 202 also is dis- 
placed linearly to the right, while applying compression 
energy to compression spring 104. 
[0037] The lower body assembly 1 31 therefore is also 
displaced linearly in an advancing direction, and with the 
dragblocks 106 in the released position, similar to that 
described above for the embodiment of Figure 5. The 
linear displacement of actuator rod 201 to the left, upon 
application of tension to wire 1 01 , applies necessary 
transfer of linear motion to the other components, via 
fluid pressure transfer means, and by reason of the fact 
that the upper assembly 130 is fixed in position by out- 
ward movement of dragblock 1 09 into gripping engage- 
ment with the wall of the tubular member. 
[0038] Release of tension in wire 108 then results in 
lower assembly 131 being fixed in position by outward 
movement of dragblock 106, and upper body assembly 
130 then can move to the right (with the dragblock 109 
now released) under the action of the energy stored in 
compression spring 1 04 and re-transfer of hydraulic flu- 
id to the annular space 204. 



Claims 

1. A running tool (20, 120, 220) which is intended to 
be lowered down a tubular member of the type 
specified, via a wireline (8, 1 08) extending from the 
surface to a connection to the upper end of the tool 
by which the tool is suspended, said tool being ca- 
pable of advancing along the wall of the tubular 
member when required, by repeated application 
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and release of tension force in the wireline, in which 
the tool comprises: 

an assembly of a leading body portion (31 ,131) 
and a trailing body portion (30, 130), said por- 5 
tions being connected to each other so as to be 
linearly movable relative to each other in order 
to advance the tool along the tubular member; 
a linearly displaceable actuator (1, 101, 201) 
within the assembly and connectable to the 10 
wireline (8, 108), said actuator being movable 
from a datum position in one direction relative 
to the assembly upon application of tension to 
the wireline; 

means for converting relative movement of the 15 
actuator (1, 101, 201) in said one direction to 
linear displacement of the leading body portion 
(31,131) in an opposite direction; 
respective wall-engaging means (6, 9; 106, 
1 09) on each of the body portions (31 , 30; 131, 20 
130) which can be triggered alternately into 
gripping contact with the wall of the tubular 
member; and, 

an energy source (4, 1 04) capable of being ac- 
tive between the body portions: 25 

in which the tool has a cycle of advancing 
movement which comprises: 

(a) application of tension via the wire- 30 
line (8, 108) to the actuator (1, 101, 
201 ) so as to move the actuator in said 
one direction relative to the assembly 
(20,120,220); 

(b) causing movement of one of said 35 
wall-engaging means (6, 9; 106, 109) 
into gripping contact with the wall of 

the tubular member to fix the respec- 
tive body portion (30, 31: 130, 131); 

(c) storage of energy within said ener- 40 
gy source (4,104) as a consequence 

of the relative movement of the actua- 
tor (1, 101,201); 

(d) release of tension in the wireline (8, 

1 08) thereby causing movement of the 45 
other of the wall-engaging means into 
gripping contact with the wall of the tu- 
bular member to fix the respective 
body portion and to cause release of 
said one wall engaging means; 50 

(e) release of energy from said energy 
source (4,104) so as to move the ac- 
tuator (1 , 101, 201) relative to the as- 
sembly in an opposite direction to the 
datum position; and, 55 

(f) causing advancing movement of the 
leading body portion (31,131) relative 
to the wall of the tubular member when 



its respective wall engaging means (6, 
106) is released from gripping contact 
with the wall of the tubular member 
during the cycle of operation. 

2. Atool according to claim 1 , in which the wall-engag- 
ing means (9) associated with the trailing body por- 
tion (30) is arranged to be moved into gripping con- 
tact with the wall of the tubular member upon rela- 
tive movement of the actuator (1 ) in said one direc- 
tion, so that said movement converting means is ef- 
fective to move the leading body portion (31) in an 
advancing direction simultaneously with storage of 
energy in said energy source (4), and in which the 
wall-engaging means (6) associated with the lead- 
ing body portion (31) is then moveable into gripping 
contact with the wall of the tubular member and the 
wall-engaging means (6) associated with the trail- 
ing body portion (30) is disengaged from gripping 
contact with the wall of the tubular member upon 
release of tension in the wireline (8) so that the en- 
ergy stored in the energy source (4) is effective to 
return the actuator (1) to its datum position. 

3. Atool according to claim 1 , In which the wall-engag- 
ing means (109) associated with the trailing body 
portion (13) is moveable into gripping contact with 
the wall of the tubular member upon relative move- 
ment of the actuator (101) in said one direction so 
that said movement converting means is effective 
to move the leading body portion (131) in an ad- 
vancing direction simultaneously with storage of en- 
ergy in the energy source (4), and in which the wall- 
engaging means (106) associated with the leading 
body portion (131) is moved into gripping contact 
with the wall of the tubular member and the wall- 
engaging means (109) associated with the trailing 
body portion (130) is released from gripping contact 
with the wall of the tubular member upon release of 
tension in the wireline (108), so that the energy 
stored in the energy source (104) is effective to re- 
turn the actuator (1 01 ) to the datum position and to 
advance the trailing body portion (1 30) towards the 
leading body portion (131). 

4. A tool according to any one of claims 1 to 3, in which 
the wall-engaging means comprise spring-loaded 
dragblocks (6, 9; 106, 109). 

5. A tool according to claim 1 or2, in which the actuator 
comprises a rod (1 ) slidable within the trailing body 
portion (30), and having a double rack and pinion 
interconnection with said trailing body portion (30). 

6. Atool according to any one of claims 1 to 5, in which 
the energy source comprises a compression spring 
(4,104). 
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7. Atoolaccordingtoclaim 1 or2, in which the actuator 
comprises an actuator rod (101) slidable within a 
housing (1 36) and having a chain or cable (1 33) and 
wheel (132) type connection between the rod (101) 
and the housing (136), to apply reverse linear mo- 
tion between the rod (101) and the housing (136). 

8. Atoolaccordingtoclaim 1 or 2, in which the actuator 
comprises an actuator rod (201) slidable within a 
cylinder relative to a housing (202), and having a 
chamber (204) for receiving a pressure fluid, and a 
transfer port (205) to transfer fluid, upon relative 
movement in said one direction of said actuator rod 
(201 ), in order to apply reverse movement to a fur- 
ther actuator rod (201 a) thereby to apply advancing 
movement to the leading body portion (131). 

9. A method of advancing a running tool along an un- 
derground passage, using a tool according to any 
one of the preceding claims. 

10. A method according to claim 9, in which the under- 
ground passage is a deviated borehole connected 
to the surface by an upwardly extending borehole. 

11. A method of moving a running tool (21, 20, 220) 
along an underground passage which extends 
downwardly from the surface and then diverts into 
a lateral passage, in which the tool is connected to 
the surface via a wireline (8, 1 08) which is connect- 
ed to the trailing end of the tool, and repeated ap- 
plication and release of tension force in the wireline 
causes advancing movement of the tool along the 
lateral passage; 

and said tool comprising: 

an assembly of a leading body portion (31 ,131) 
and a trailing body portion (30, 130), said por- 
tions being connected to each other so as to be 
linearly movable relative to each other in order 
to advance the tool along the lateral passage; 
a linearly displaceable actuator (1, 101, 201) 
within the assembly and connected to the wire- 
line (8, 108), said actuator being movable from 
a datum position in one direction relative to the 
assembly upon application of tension to the 
wireline; 

means for converting relative movement of the 
actuator (1, 101, 201) in said one direction to 
linear displacement of the leading body portion 
(31 , 131) in an opposite direction; 
respective wall-engaging means (6, 9; 106, 
1 09) on each of the body portions (31 , 30; 1 31 , 
130) which can be triggered alternatively into 
gripping contact with the wall of the lateral pas- 
sage; and 

an energy source (4, 1 04) capable of being ac- 
tive between the body portions: 



in which the tool undergoes a cycle of ad- 
vancing movement along the lateral pas- 
sage which comprises: 

5 a) applying tension via the wireline (8. 

108) to the actuator (1, 101, 201) 
which moves the actuator in said one 
direction relative to the assembly (20, 
120,220); 

10 b) moving one of the wall-engaging 

means (6, 9; 106, 109) into gripping 
contact with the wall of the lateral pas- 
sage to fix the respective body portion 
(30,31; 130, 131); 

15 c) storing energy within said energy 

source (4, 104) as a consequence of 
the relative movement of the actuator 
(1.101,201); 

d) releasing tension in the wireline (8, 
20 1 08) thereby causing movement of the 

other of the wall-engaging means into 
gripping contact with the wall of the lat- 
eral passage to fix the respective body 
portion and causing release of said 
25 one wall engaging means; 

e) releasing energy from the energy 
source (4, 104) so as to move the ac- 
tuator (1, 101, 201) relative to the as- 
sembly in an opposite direction back 

30 to the datum position; and 

f) advancing the leading body portion 
(31 ,131) relative to the wall of the lat- 
eral passage when its respective wall 
engaging means (6, 106) is released 

35 from gripping contact with the wall of 

the lateral passage during the cycle of 
operation. 



40 PatentansprUche 

1. Einbauwerkzeug(20, 120, 220), welches dazu vor- 
gesehen ist, in einem rohrenartigen Teil des spezi- 
fizierten Typs durch ein von der Oberf lache zu einer 

^5 Verbindung an dem oberen Ende des Werkzeuges 
reichendes Drahtseil, an welchem das Werkzeug 
aufgehangt ist, abgesenkt zu werden, wobei das 
Werkzeug geeignet ist, sich erforderlichenfalls 
durch wiederholtes Anwenden und Losen einer 

50 Zugkraft in dem Drahtseil entlang der Wand des 
rohrenartigen Teiles vorwarts zu bewegen, wobei 
das Werkzeug umfasst: 

eine Anordnung eines vorderen Korperab- 
55 schnittes (31, 131) und 

eines hinteren Korperabschnittes (30, 130), 
wobei die Abschnitte derart miteinander ver- 
bunden sind, dass sie zueinander linear be- 
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wegbar sind, urn das Werkzeug entlang des 
rohrenartigen Teiles vorwarts zu bewegen; 
eln Innerhalb der Anordnung linear verschieb- 
bares und mit dem Drahtseil (8, 108) verbind- 
bares Bedienelement (1, 101, 102), wobei das s 
Bedienelement durch Anwenden von Zug auf 
das Drahtseil von einer Bezugsposition in eine 
Richtung relativ zu der Anordnung bewegbar 
ist; 

Mittel zur Umwandlung einer reiativen Bewe- 10 
gung des Bedieneiementes (1 , 1 01 , 201 ) in die 
eine Richtung in eine lineare Verschiebung des 
vorderen Korperabschnittes (31, 131) in eine 
entgegengesetzte Richtung; 
entsprechende mit einer Wand in Eingriff be- 15 
findliche Mittel (6, 9; 106, 109) auf jedem Kor- 
perabschnitt (31, 30; 131, 130), welche ab- 
wechselnd in einen griffigen Kontakt mit der 
Wand des rohrenartigen Teiles gebracht wer- 
den konnen; und 20 
eine Energiequelle (4, 104), die geeignet ist, 
zwischen den Korperabschnitten aktivzu sein: 

wobei das Werkzeug einen Zyklus einer 
vorwarts gerichteten Bewegung besitzt, 25 
welcher umfasst: 

(a) Aufwenden eines Zuges durch das 
Drahtseil (8, 108) auf das Bedienele- 
ment (1, 101, 201), urn so das Bedie- 30 
nelement in die eine Richtung relativ 

zu der Anordnung (20, 120, 220) zu 
bewegen; 

(b) Verursachen einer Bewegung von 
einem der mit der Wand in Eingriff be- 35 
findlichen Mittel (6, 9; 106, 109) in ei- 
nen griffigen Kontakt mit der Wand des 
rohrenartigen Teiles, urn den entspre- 
chenden Korperabschnitt (30, 31 ; 130, 
131) zu befestigen; 40 

(c) Speicherungvon Energieinder En- 
ergiequelle (4, 104) a!s eine Folge der 
reiativen Bewegung des Bedieneie- 
mentes (1, 101,201); 

(d) L6sen des Zuges in dem Drahtseil 45 
(8, 108), wobei eine Bewegung des 
anderen mit der Wand in Eingriff be- 
findlichen Mittel in einen griffigen Kon- 
takt mit der Wand des rohrenartigen 
Teiles verursacht wird, urn den ent- so 
sprechenden Korperabschnittzu befe- 
stigen und urn ein Losen des einen mit 
der Wand in Eingriff befindlichen Mittel 

zu verursachen; 

(e) Freisetzen von Energie von der En- ss 
ergiequelle (4, 104), urn so das Bedie- 
nelement (1, 101, 201) relativ zu der 
Anordnung in eine entgegengesetzte 



Richtung zu der Bezugsposition zu be- 
wegen; und 

(f) Verursachen einer vorwarts gerich- 
teten Bewegung des vorderen Korper- 
abschnittes (31, 131) relativ zu der 
Wand des rohrenartigen Teiles, wenn 
wan rend des Betriebszyklus sein ent- 
sprechendes mit der Wand in Eingriff 
befindliches Mittel von dem griffigen 
Kontakt mit der Wand des rohrenarti- 
gen Teiles gelost ist. 

2. Werkzeug nach Anspruch 1 , bei welchem das mit 
der Wand in Eingriff befindliche und mit dem hinte- 
ren Korperabschnitt (30) verbundene Mittel (9) der- 
art angeordnet ist, dass es aufgrund einer reiativen 
Bewegung des Bedieneiementes (1) in die eine 
Richtung in einen griffigen Kontakt mit der Wand 
des rohrenartigen Teiles kommt, so dass die Bewe- 
gung umsetzenden Mittel bewirken, dass der vor- 
dere Korperabschnitt (31) in eine vorwarts gerich- 
tete Richtung gleichzeitig mit dem Speichern von 
Energie in der Energiequelle (4) bewegt wird, 

und bei welchem das mit der Wand in Eingriff be- 
findliche und mit dem vorderen Korperabschnitt 
(31) verbundene Mittel (6) dann in griffigen Kontakt 
mit der Wand des rohrenartigen Teiles bewegbar ist 
und das mit der Wand in Eingriff befindliche und mit 
dem hinteren Korperabschnitt (30) verbundene Mit- 
tel (6) vom griffigen Kontakt mit der Wand des roh- 
renartigen Teiles aufgrund des Losens des Zuges 
in dem Drahtseil (8) gelost wird, so dass die in der 
Energiequelle (4) gespeicherte Energie bewirkt, 
dass das Bedienelement (1) zu seiner Bezugsposi- 
tion zuruckkehrt. 

3. Werkzeug nach Anspruch 1 , bei welchem das mit 
der Wand in Eingriff befindliche und mit dem hinte- 
ren Korperabschnitt (130) verbundene Mittel (109) 
aufgrund einer reiativen Bewegung des Bedieneie- 
mentes (101) in die eine Richtung in einen griffigen 
Kontakt mit der Wand des rohrenartigen Teiles be- 
wegbar ist, so dass die Bewegung umsetzenden 
Mittel bewirken, den vorderen Korperabschnitt 
(131) gleichzeitig mit dem Speichern von Energie 
in der Energiequelle (4) in einer vorwarts gerichte- 
ten Richtung zu bewegen, 

und bei welchem das mit der Wand in Eingriff be- 
findliche und mit dem vorderen Korperabschnitt 
(131) verbundene Mittel (106) in einen griffigen 
Kontakt mit der Wand des rohrenartigen Teiles be- 
wegt wird und das mit der Wand in Eingriff befindli- 
che und mit dem hinteren Korperabschnitt (130) 
verbundene Mittel (1 09) von einem griffigen Kontakt 
mit der Wand des rohrenartigen Teiles aufgrund ei- 
nes Losens des Zuges in dem Drahtseil (1 08) gelost 
wird, so dass die in der Energiequelle (1 04) gespei- 
cherte Energie bewirkt, dass das Bedienelement 
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(101) zu der Bezugsposition zuruckkehrt und sich 
der hintere Korperabschnitt (130) zu dem vorderen 
Korperabschnitt (131) hin bewegt. 

4. Werkzeug nach einem der Anspruche 1 bis 3, bei s 
welchem die mit der Wand in Eingriff befindlichen 
Mittel Klemmbacken (6, 9; 106, 109) unter Feder- 
spannung umfassen. 

5. Werkzeug nach Anspruch 1 Oder 2, bei weichem io 
das Bedienelement einen innerhalb des hinteren 
Kdrperabschnittes (30) verschiebbaren Stab (1) 
umfasst, und wobei es eine doppelte Zahnstangen- 
verbindung mit dem hinteren Korperabschnitt (30) 
besitzt. 15 

6. Werkzeug nach einem der Anspruche 1 bis 5, bei 
welchem die Energiequelle eine Druckfeder (4, 
104) umfasst. 

7. Werkzeug nach Anspruch 1 oder 2, bei welchem 
das Bedienelement einen In einem Gehause (136) 
verschiebbaren Bedienelementstab (101) umfasst 
und eine Verbindu ng zwischen dem Stab (1 01 ) u nd 
dem Gehause (136) in Form einer Kette Oder eines 
Kabels (132) und eines Rades (132) besitzt, urn ei- 
ne entgegengesetzte lineare Bewegung zwischen 
dem Stab (1) und dem Gehause (136) aufzubrin- 
gen. 

8. Werkzeug nach Anspruch 1 oder 2, bei welchem 
das Bedienelement einen innerhalb eines Zylinders 
relativ zu einem Gehause (202) verschiebbaren Be- 
dienelementstab (201) umfasst, und wobei es eine 
Kammer (204) zur Auf nahme einer Druckflussigkeit 
und eine Durch iassoffnung besitzt, urn die Flussig- 
keit aufgrund einer reiativen Bewegung in die eine 
Richtung des Bedienelementstabes durchzulas- 
sen, urn eine entgegengesetzte Bewegung auf ei- 
nen weiteren Bedienelementstab (201a) aufzubrin- 
gen, urn dadurch eine vorwarts gerichtete Bewe- 
gung auf den vorderen Korperabschnitt (131) auf- 
zubringen. 

9. Verfahren zum vorwarts Bewegen eines Einbau- *s 
werkzeuges entlang eines Untergrunddurchgan- 
ges, wobei ein Werkzeug nach einem der vorher- 
gehenden Anspruche eingesetzt wird. 

10. Verfahren nach Anspruch 9, bei welchem der Un- so 
tergrunddurchgang ein mit der Oberflache durch 

ein sich aufwarts erstreckendes Bohrloch verbun- 
denes abgeknicktes Bohrloch ist. 

11. Verfahren zum Bewegen eines Einbauwerkzeuges 55 
(21, 20, 220) entlang eines Untergrunddurchgan- 
ges, welcher sich von der Oberflache abwarts er- 
streckt und dann in einen seitlichen Durchgang ab- 



knickt, bei welchem das Werkzeug durch ein Draht- 
seii (8, 108), welches mit dem hinteren Ende des 
Werkzeuges verbunden ist, mit der Oberflache ver- 
bunden ist, und wobei wiederhottes Anwenden und 
Losen von Zugkraft in dem Drahtseil eine vorwarts 
gerichtete Bewegung des Werkzeuges entlang des 
seitlichen Durchganges bewirkt; 
und wobei das Werkzeug umfasst: 

eine Anordnung eines vorderen Korperab- 
schnittes (31, 131) und 
eines hinteren Kdrperabschnittes (30, 130), 
wobei die Abschnitte derart miteinander ver- 
bunden sind, dass sie relativ zueinander linear 
bewegbar sind, urn das Werkzeug entlang des 
seitlichen Durchganges vorwarts zu bewegen; 
ein innerhalb der Anordnung linear verschieb- 
bares und mit dem Drahtseil (8, 108) verbun- 
denes Bedienelement (1 , 1 01 , 201 ), wobei das 



(a) Anwenden eines Zuges durch das 
Drahtseil (8, 108) auf das Bedienele- 
ment (1, 101, 201), was das Bedie- 
nelement in die eine Richtung relativ 
zu der Anordnung (20, 120, 220) be- 
wegt; 

(b) Verursachen einer Bewegung von 
einem der mit der Wand in Eingriff be- 
findlichen Mittel (6, 9; 106, 109) in ei- 
nen griffigen Kontaktmit der Wand des 
rohrenartigen Teiles, urn den entspre- 
chenden Korperabschnitt (30,31; 130, 
131) zu befestigen; 

(c) Speicherung von Energie in der En- 
ergiequelle (4, 104) als eine Folge der 
reiativen Bewegung des Bedienele- 



Bedienelement von einer Bezugsposition aus 
in eine Richtung relativ zu der Anordnung auf- 
grund von Anwenden von Zug auf das Drahtseil 
bewegbar ist; 

Mittel zur Umwandlung einer reiativen Bewe- 
gung des Bedienelementes (1 , 101, 201) in die 
eine Richtung in eine lineare Verschiebung des 
vorderen Kdrperabschnittes (31, 131) in eine 
entgegengesetzte Richtung; 
entsprechende mit einer Wand in Eingriff be- 
findliche Mittel (6, 9; 106, 109) auf jedem Kor- 
perabschnitt (31, 30; 131, 130), welche ab- 
wechselnd in einen griffigen Kontakt mit der 
Wand des rohrenartigen Teiles gebracht wer- 
den konnen; und 

eine Energiequelle (4, 104), die geeignet ist, 
zwischen den Korperabschnitten aktiv zu sein: 

wobei das Werkzeug einem Zyklus einer 
vorwarts gerichteten Bewegung entlang 
des seitlichen Durchganges unterliegt, 
welcher umfasst: 



9 



17 



EP1 029147 B1 



18 



mentes (1, 101 1 201); 

(d) Losen des Zuges in dem Drahtseil 
(8, 108), wobei eine Bewegung des 
anderen mit der Wand in Eingriff be- 
findlichen Mittel in einen griffigen Kon- 5 
takt mit der Wand des rohrenartigen 
Teiles verursacht wird, um den ent- 
sprechenden Korperabschnittzu befe- 
stigen und um ein Losen des einen mit 
der Wand in Eingriff befindlichen Mittel 10 
zu verursachen; 

(e) Freisetzen von Energie von der En- 
ergiequelie (4, 104), um so das Bedie- 
nelement (1, 101, 201) relativ zu der 
Anordnung in eine entgegengesetzte 1* 
Richtung zu der Bezugsposition zu be- 
wegen; und 

(f) vorwarts gerichtetes Bewegen des 
vorderen Korperabschnittes (31, 131) 
relativ zu der Wand des rohrenartigen 20 
Teiles, wenn wahrend des Betriebszy- 
klus sein entsprechendes mit der 
Wand in Eingriff befindliches Mittel von 
dem griffigen Kontakt mit der Wand 
des rohrenartigen Teiles gelost wird. 25 



Revendications 

1 . Outil de pose (20, 1 20, 220) qui est concu pour etre 30 
descendu a I'interieur d'un Element tubulaire du ty- 
pe specif ie, par I*interm6diaire d'un cable metaliique 
(8, 1 08) s'etendant a partir de la surface jusqu'a une 
connexion a Pextremite superieure de I'outil par la- 
quelle I'outil est suspendu, ledit outil 6tant capable 35 
d'avancer le long de la paroi de ('element tubulaire 
si necessaire, par I'exercice et le relachement r6p§- 
tes de la force de tension dans le cable metaliique, 
dans lequel I'outil comprend : 

40 

un ensemble d'une partie de corps avant (31 , 
131) et une partie de corps arrlere (30, 130), 
lesdites parties etant reliees I'une a I'autre afin 
de pouvoir se deplacer lineairement I'une par 
rapport a I'autre afin de faire avancer I'outil le 45 
long de I'element tubulaire ; 
un actionneur pouvant se deplacer lineaire- 
ment (1 , 1 01 , 201 ) a I'interieur de I'ensemble et 
pouvant §tre relie au cable metaliique (8, 108), 
ledit actionneur pouvant se deplacer a partir so 
d'une position de depart dans une direction par 
rapport a I'ensemble a la suite de I'exercice 
d'une tension sur le cable metaliique ; 
des moyens pour convertir le mouvement relatif 
de I'actionneur (1,101, 201 ) dans ladite une di- 55 
rection en un deplacement lineaire de la partie 
de corps avant (31, 131) dans une direction 
opposee ; 



des moyens de fixation a la paroi respectifs (6, 
9 ; 106, 109) sur chacune des parties de corps 
(31 , 30 ; 1 31 , 1 30) qui peuvent etre d6clenches 
alternativement pour entrer en contact d'adhe- 
rence avec la paroi de Element tubulaire ; et, 
une source d'6nergie (4, 104) capable d'etre 
active entre les parties de corps ; 

dans lequel I'outil a un cycle de mouvement 
d'avance qui comprend : 

(a) I'exercice de tension par I'intermediaire du 
cfible metaliique (8, 108) sur I'actionneur (1 , 
1 01 , 201) afin de deplacer Pactionneurdans la- 
dite une direction par rapport a I'ensemble (20, 
120,220); 

(b) le fait d'entratner le mouvement d'un desdits 
moyens de fixation a la paroi (6, 9 ; 106, 109) 
pour entrer en contact d'adherence avec la pa- 
roi de I'element tubulaire pour fixer la partie de 
corps respective (30, 31 ; 130, 131) ; 

(c) le stockage d'energie a I'interieur de ladite 
source d'energie (4, 104) a la suite du mouve- 
ment relatif de I'actionneur (1 , 101, 201) ; 

(d) le relachement de la tension dans le cable 
metaliique (8, 108) entraTnant ainsi le mouve- 
ment de I'autre des moyens de fixation a la pa- 
roi pour entrer en contact d'adherence avec la 
paroi de I'6l6ment tubulaire pour fixer la partie 
de corps respective et pour entrainer le rela- 
chement dudit un moyen de fixation a la paroi ; 

(e) la liberation d'energie a partir de ladite sour- 
ce d'energie (4, 104) afin de deplacer I'action- 
neur (1, 101, 201) par rapport a I'ensemble 
dans une direction opposee jusqu'a la position 
de depart ; et 

(f) le fait d'entratner le mouvement d'avance de 
la partie de corps avant (31 , 1 31) par rapport a 
la paroi de I'element tubulaire lorsque son 
moyen de fixation a la paroi respectif (6, 106) 
est reiache pour ne plus etre contact d'adhe- 
rence avec la paroi de I'element tubulaire du- 
rant le cycle d'operation. 

2. Outil selon la revendication 1 , dans lequel le moyen 
de fixation a la paroi (9) associe a la partie de corps 
arriere (30) est agence pour etre d6plac6 pour en- 
trer en contact d'adherence avec la paroi de I'ele- 
ment tubulaire a la suite du mouvement relatif de 
I'actionneur (1) dans ladite une direction, de telle 
sorte que ledit moyen de conversion de mouvement 
est actif pour deplacer la partie de corps avant (31 ) 
dans une direction d'avance en mdme temps que 
le stockage d'energie dans ladite source d'energie 
(4), et dans lequel le moyen de fixation a la paroi 
(6) associe a la partie de corps avant (31 ) peut alors 
etre deplac6 pour entrer en contact d'adherence 
avec la paroi de reiement tubulaire et le moyen de 
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fixation a la paroi (6) associe a la partie de corps 
arriere (30) est relache pour ne plus etre en contact 
d'adherence avec la paroi de I'el6ment tubulaire a 
la suite du relfichement de la tension dans le cable 
metallique (8) de telle sorte que P6nergie stockee 
dans la source d'energie (4) est active pour retour- 
ner I'actionneur (1) jusqu'a sa position de depart. 



par rapport a un logement (202), et ayant une cham- 
bre (204) pour recevoir un liquide de pression, et 
une lumiere de transfert (205) pour transferer le li- 
quide, a la suite du mouvement relatif dans ladite 
5 une direction de ladite tige d'asservissement (201 ), 
de maniere a exercer un mouvement arriere sur une 
autre tige d'asservissement (201a) pourainsi exer- 
cer un mouvement d'avance sur la partie de corps 
avant(131). 



3. Outil selon la revendication 1 , dans lequel le moyen 
de fixation a la paroi (1 09) associe a la partie de 
corps arriere (13) peut etre deplace pour entrer en 
contact d'adherence avec la paroi de I'eiement tu- 
bulaire a la suite du mouvement relatif de I'action- 
neur (101) dans ladite une direction de telle sorte 
que ledit moyen de conversion de mouvement est 
actif pour deplacer la partie de corps avant (131) 
dans une direction d'avance en m§me temps que 
le stockage d'energie dans la source d'energie (4), 
et dans lequel le moyen de fixation a la paroi (106) 
associe a la partie de corps avant (1 31 ) est deplace 
pour entrer en contact d'adherence avec la paroi de 
I'eiement tubulaire et le moyen de fixation a la paroi 
(109) associe a la partie de corps arriere (130) est 
relache pour ne plus §tre en contact d'adherence 
avec la paroi de I'eiement tubulaire a la suite du re- 
lachement de la tension dans le cable metallique 
(108), de telle sorte que I'energie stockee dans la 
source d'energie (104) est active pour retourner 
I'actionneur (101) jusqu'a la position de depart et 
pour avancer la partie de corps arriere (130) vers la 
partie de corps avant (131). 

4. Outil selon Tune quelconque des revendications 1 
a 3, dans lequel les moyens de fixation a la paroi 
comprennent des blocs de trainee a ressorts (6, 9 ; 
106,109). 

5. Outil selon la revendication 1 ou 2, dans lequel I'ac- 
tionneur comprend une tige (1 ) pouvant coulisser a 
Pinterieur de la partie de corps arriere (30), et ayant 
une cr6maillere double et interconnexion de pignon 
avec ladite partie de corps arriere (30). 

6. Outil selon I'une quelconque des revendications 1 
a 6, dans lequel la source d'energie comprend un 
ressort de compression (4, 104). 

7. Outil selon la revendication 1 ou 2, dans lequel I'ac- 
tionneur comprend une tige d'asservissement (1 01 ) 
pouvant coulisser a Pinterieur d'un logement (136) 
et ayant une connexion de type chaine ou cable 
(1 33) et roue (1 32) entre la tige (1 01 ) et le logement 
(136), pour exercer un mouvement Iin6aire arriere 
entre la tige (101) et le logement (136). 

8. Outil selon la revendication 1 ou 2, dans lequel I'ac- 
tionneur comprend une tige d'asservissement 
(201 ) pouvant coulisser a Pinterieur d'un cylindre 



9. Procede pour avancer un outil de pose le long d'un 
passage souterrain, utilisant un outil selon I'une 
quelconque des revendications pr6cedentes. 

'5 10. Proc6de selon la revendication 9, dans lequel le 
passage souterrain est un trou de forage d6vie relie 
a la surface par un trou de forage s'etendant vers 
le haut. 

20 11. Proc6d6 pour deplacer un outil de pose (21, 20, 
220) le long d'un passage souterrain qui s'etend 
vers le bas a partir de la surface et ensuite est devi6 
dans un passage lateral, dans lequel i'outil est relie 
a la surface par I'intermediaire d'un cable metallique 

25 (8, 108) qui est relie a I'extr6mite arriere de I'outil, 
et I'exercice et le relachement repetes de la force 
de tension dans le cable metallique entrainent le 
mouvement d'avance de I'outil le long du passage 
lateral ; 

30 et ledit outil comprenant : 

un ensemble d'une partie de corps avant (31 , 
131) et une partie de corps arriere (30, 130), 
lesdites parties etant reliees Tune a I'autre afin 
35 de pouvoir se deplacer Iin6airement I'une par 

rapport a I'autre de maniere a faire avancer 
I'outil le long du passage lateral ; 
un actionneur pouvant etre deplace lineaire- 
ment (1 , 1 01 , 201 ) a I'interieur de Pensemble et 
4 ° relie au cable metallique (8, 108), ledit action- 

neurpouvant se d6placer a partir d'une position 
de depart dans une direction par rapport a Pen- 
semble a la suite de I'exercice d'une tension sur 
cable metallique ; 
45 des moyens pour convertir le mouvement relatif 

de I'actionneur (1 , 101 , 201) dans ladite une di- 
rection en un deplacement lineaire de la partie 
de corps avant (31, 131) dans une direction 
opposee ; 

50 des moyens de fixation a la paroi respectifs (6, 

9 ; 106, 109) surchacune des parties de corps 
(31 , 30 ; 1 31 , 1 30) qui peuvent etre dedenches 
alternativement pour entrer en contact d'adh6- 
rence avec la paroi du passage lateral ; et 
55 une source d'energie (4, 104) capable d'etre 

active entre ies parties de corps : 

dans lequel I'outil subit un cycle de mouve- 
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ment d'avance le long du passage lateral qui 
comprend : 

a) le fait d'exercer une tension par Pintermediai- 

re du cable metallique (8, 1 08) sur I'actionneur 5 
(1, 101, 201) qui deplace I'actionneur dans la- 
dite une direction par rapport a I'ensemble (20, 
120, 220) ; 

b) le fait de deplacer un des moyens de fixation 
alaparoi(6,9 ; 106, 1 09) pourentrer en contact io 
d'adhSrence avec la parol du passage lateral 
pour fixer la partie de corps respective (30, 31 ; 
130,131); 

c) le fait de stocker de l'6nergie a I'interieur de 
ladite source d'6nergie (4, 104) a la suite du i& 
mouvement reiatif de I'actionneur (1, 101, 
201); 

d) le fait de relacher la tension dans le cable 
metallique (8, 108) entramant ainsi le mouve- 
ment de I'autre des moyens de fixation a la pa- 20 
roi pour entrer en contact d'adhe>ence avec la 
parol du passage lateral pour fixer la partie de 
corps respective et entraTner le relSchement 
dudit un moyen de fixation a la paroi ; 

e) le fait de liberer l'6nergie a partir de la source 25 
d'6nergie (4, 104) afin de d6placer I'actionneur 

(1 , 1 01 , 201 ) par rapport a I'ensemble dans une 
direction opposee de retour a la position de de- 
part; et 

f) le fait d'avancer la partie de corps avant (31 , 30 
131) par rapport a la paroi du passage lateral 
lorsque son moyen de fixation a la paroi res- 
pectif (6, 106) est relache et n'est plus en con- 
tact d'adherence avec la paroi du passage la- 
teral durant le cycle d'operation. 35 
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